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substrate 29. 




LEGAL STATUS 

[Date of request for examination] 27.05.2004 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3697110 
[Date of registration] 08.07.2005 



http://www 1 9.ipdl.ncipi.gojp/PA 1 /result/detail/main/w AAAlzaio2DA412058465Pl.htm 



8/14/2006 



JP,2000-058465,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] A reaction container, a means to introduce reactant gas into this reaction container, and a means to 
discharge said reactant gas out of said reaction container, The anode electrode with a built-in heater which is 
arranged in said reaction container and supports a processed material, It has two or more cathode electrodes 
which countered this anode electrode and were installed, and the power source which supplies the frequency 
of 30MHz thru/or the 200MHz power for glow discharge generating to this cathode electrode. In the plasma 
chemistry vacuum evaporationo equipment which generates glow discharge with the power supplied from 
this power source, and forms an amorphous thin film, a microcrystal thin film, or a polycrystal thin film on 
said processed material front face Plasma chemistry vacuum evaporationo equipment characterized by 
providing two or more feeders for vacuums which supply high-frequency power to said each cathode 
electrode, and the power distribution unit which is connected to said each cathode electrode through each 
feeder for vacuums, and distributes said electric supply power equally. 

[Claim 2] A reaction container, a means to introduce reactant gas into this reaction container, and a means to 
discharge said reactant gas out of said reaction container, The anode electrode with a built-in heater which is 
arranged in said reaction container and supports a processed material, It has the cathode electrode which 
countered this anode electrode and was installed, and the power source which supplies the frequency of 
30MHz thru/or the 200MHz power for glow discharge generating to this cathode electrode. In the plasma 
chemistry vacuum evaporationo equipment which generates glow discharge with the power supplied from 
this power source, and forms an amorphous thin film, a microcrystal thin film, or a polycrystal thin film on 
said processed material front face Two or more feeders for vacuums which supply high-frequency power to 
said cathode electrode, Plasma chemistry vacuum evaporationo equipment characterized by having the 
power distribution unit which is connected to said cathode electrode through each feeder for vacuums, and 
distributes said electric supply power equally, and two or more impedance converters which are arranged 
between said cathode electrodes and power distribution units, and connect with these electrically. 
[Claim 3] It is plasma chemistry vacuum evaporationo equipment characterized by considering as the thing 
of the transmission-line transformer method which combined the transformer which the impedance 
converter twisted two lead wire at the magnetic substance in invention indicated to [claim 2], and formed, 
and the capacitor. 

[Claim 4] It is plasma chemistry vacuum evaporationo equipment characterized by considering as the thing 
of pi circuit system which the impedance converter connected the variable capacitor to juxtaposition to the 
both ends of a coil in invention indicated to [claim 2], and was formed in pi mold as a whole. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cg^ 8/14/2006 



JP,2000-058465,A [DETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is useful as plasma chemistry vacuum evaporationo equipment (it is 
hereafter called plasma-CVD equipment.) applied to manufacture of the thin film used for various electron 
devices, such as an amorphous-silicon solar cell, a thin film semiconductor, a photosensor, and a semi- 
conductor protective coat, about plasma chemistry vacuum evaporationo equipment. 
[0002] 

[Description of the Prior Art] In order to manufacture an amorphous silicon (it is hereafter described as a-Si) 
thin film, and a silicon nitride (it is hereafter described as SiNx) thin film, two typical examples are 
explained about the configuration of the plasma-CVD equipment used conventionally. That is, the object for 
discharge explains the approach using the electrode which carries out and is also called a mold electrode, 
i.e., a ladder inductance electrode, or a ladder antenna mold electrode, and the approach using an parallel 
plate electrode as an electrode used for discharge generating. 

[0003] First, about the approach using a ladder mold electrode, the plasma-CVD equipment which used the 
electrode of various configurations for JP,4-236781,A as a ladder-like plan type coil electrode is indicated. 
The example of representation of this approach is explained using drawing 9 . The numbering 1 in drawing 
is a reaction container, the object for discharge carries out into this reaction container 1, and the mold 
electrode 2 and the heater 3 for substrate heating are arranged in parallel. Said object for discharge carries 
out and 13.56MHz high-frequency power is supplied to the mold electrode 2 through an impedance 
matching box 5 from RF generator 4. Said object for discharge carries out, as the mold electrode 2 is shown 
in drawing 10 , an end is connected to RF generator 4 through the impedance matching box 5, it connects 
with an earth wire 7 and the other end is grounded with the reaction container 1 . 

[0004] The heater 3 for substrate heating at which the high-frequency power which the object for discharge 
carried out and was supplied to the mold electrode 2 was grounded with the reaction container 1 , and the 
object for discharge carry out, and generate the glow discharge plasma between the mold electrodes 2, and 
via discharge space, the object for discharge carries out to the wall of the reaction container 1, and flows 
through the earth wire 7 of the mold electrode 2 to it to a ground again. In addition, the coaxial cable is used 
for this earth wire 7. 

[0005] In said reaction container 1, it lets the reactant gas installation tubing 8 pass from the bomb which is 
not illustrated, for example, the mixed gas of a mono silane and hydrogen is supplied. It is decomposed by 
the glow discharge plasma which was carried out and was generated with the electrode 2, and the supplied 
reactant gas is held on the heater 3 for substrate heating, and deposits the object for discharge on the 
substrate 9 heated by predetermined temperature. Moreover, the gas in the reaction container 1 is exhausted 
by the vacuum pump 1 1 through an exhaust pipe 1 0. 

[0006] Hereafter, the case where a thin film is manufactured using the above-mentioned equipment is 
explained. First, after driving a vacuum pump 1 1 and exhausting the inside of the reaction container 1 , it lets 
the reactant gas installation tubing 8 pass, for example, the mixed gas of a mono silane and hydrogen is 
supplied, and the pressure in the reaction container 1 is maintained at 0.05 - 0.5Torr. 

[0007] If the object for discharge carries out from RF generator 4 and high-frequency power is impressed to 
the mold electrode 2 in this condition, the glow discharge plasma will occur, reactant gas decomposes the 
object for discharge by the glow discharge plasma which is carried out and is produced between the mold 
electrode 2 and the heater 3 for substrate heating — having — this result — SiH3 and SiH2 etc. — the radical 
containing Si occurs, it adheres to substrate 9 front face, and an a-Si thin film is formed. 
[0008] Next, the approach using an parallel plate electrode is explained with reference to drawing 1 1 . The 
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numbering 21 in drawing is a reaction container, and RF electrode 22, i.e., a cathode electrode, and the 
heater 23 for substrate heating are arranged in parallel in this reaction container 21 . 13.56MHz high- 
frequency power is supplied to said RF electrode 22 through an impedance matching box 25 from RP 
generator 24. The heater 23 for substrate heating is grounded with the reaction container 21 , and has become 
an earth electrode, i.e., an anode electrode. Therefore, the glow discharge plasma occurs in Hazama of RF 
electrode 22 and the heater 23 for substrate heating. 

[0009] In said reaction container 21 , the mixed gas of a mono silane and hydrogen is supplied through the 
reactant gas installation tubing 26 from the bomb which is not illustrated. The gas in the reaction container 
21 is exhausted by the vacuum pump 28 through an exhaust pipe 27. A substrate 29 is held on the heater 23 
for substrate heating, and is heated by predetermined temperature. 

[0010] Using such equipment, as it is the following, a thin film is manufactured. First, a vacuum pump 28 is 
driven and the inside of the reaction container 21 is exhausted. Next, if the mixed gas of a mono silane and 
hydrogen is supplied through the reactant gas installation tubing 26, the pressure in the reaction container 21 
is maintained at 0.05 - O.STorr and an electrical potential difference is impressed to RF electrode 22 from 
RF generator 24, the glow discharge plasma will occur. 

[001 1] Mono-silane gas is decomposed among the gas supplied from the reactant gas installation tubing 26 
by the glow discharge plasma produced between RF electrode 22 - the heater 23 for substrate heating, 
consequently, SiH3 and SiH2 etc. — the radical containing Si occurs, it adheres to the front face of a 
substrate 29, and an a-Si thin film is formed. 
[0012] 

[Problem(s) to be Solved by the Invention] However, each of approaches using the conventional technique, 
i.e., a ladder mold electrode, and approaches using an parallel plate electrode has the following problems. 
[0013] (1) the electric field which the object for discharge carried out and were generated in about two mold 
electrode in drawing 9 — reactant gas 4, for example, SiH, Si, SiH, SiH2, SiH3, H, and H2 etc. — it is 
decomposed and the a-Si film is formed in the front face of a substrate 9. However, if 30MHz cannot be 
found than 13.56MHz of the present condition and the frequency of an RF generator is made high to 
150MHz in order to attain improvement in the speed of a-Si film formation, the object for discharge carries 
out, uniformity will collapse [ about two mold electrode electric-field distribution ], and thickness 
distribution of the a-Si film will get extremely bad as the result. Drawing 12 shows a substrate area 
30cmx30cm plasma power line period and the relation of thickness distribution. It is 5cmx5cm thru/or about 
20cmx20cm, the magnitude, i.e., the area, of a substrate which can secure the uniformity (less than **10%) 
of thickness distribution. 

[0014] The object for discharge carries out and the reason with difficult high-frequency-izing of RF 
generator 4 by the approach using a mold electrode is as follows. As shown in drawing 13 , since the 
heterogeneity of the impedance which the object for discharge carried out and originated in the structure of a 
mold electrode exists, the strong part of plasma luminescence becomes local. For example, the plasma 
strong against the periphery of the above-mentioned electrode occurs, and it does not generate in a center 
section. The reduction becomes remarkable with high-frequency-izing of 60MHz or more especially. 
[0015] Therefore, a mass-production disposition top and the improvement in the membrane formation rate 
by high-frequency-izing of the plasma power source about a large area substrate required for low-cost-izing 
are very difficult, and impossible ** is carried out. In addition, although research is activating also at the 
society of a related technical field since the membrane formation rate of a-Si is proportional to the square of 
a plasma power line period, there is still no example of a success to large-area-izing. 
[0016] (2) the electric field generated between RF electrode 22 and the heater 23 for substrate heating in 
drawing 1 1 — reactant gas 4, for example, SiH, Si, SiH, SiH2, and SiH3, H and H2 etc. — it is decomposed 
and the a-Si film is formed in the front face of a substrate 29. However, in order to attain improvement in 
the speed of a-Si film formation, from 13.56MHz of the present condition, 30MHz thru/or the uniformity of 
electric-field distribution which will be generated between RF electrode 22 and the heater 23 for substrate 
heating if it is made high to 200MHz collapse, and thickness distribution of the a-Si film gets the frequency 
of RF generator 24 extremely bad as the result. Drawing 12 is the property Fig. showing a substrate area 
30cmx30cm plasma power line period and the relation of thickness distribution (gap from average 
thickness). It is 5cmx5cm thru/or about 20cmx20cm, the magnitude, i.e., the area, of a substrate which can 
secure the uniformity (less than **10%) of thickness distribution. 

[0017] The reason with difficult high-frequency-izing of RF generator 24 by the approach using an parallel 
plate electrode is as follows. Since the electrical properties of an electrode periphery and a center section 
differ, an parallel monotonous mold electrode has the phenomenon in which the plasma strong against an 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/14/2006 



JP,2000-058465,A [DETAILED DESCRIPTION] 



Page 3 of 6 



electrode periphery occurs, or the plasma strong only against a central part occurs as shown in drawing 14 
(B) as shown in drawing 14 (A). 

[0018] Therefore, a mass-production disposition top and the improvement in the membrane formation rate 
by high-frequency-izing of the plasma power source about a large area substrate required for low-cost-izing 
are very difficult, and impossible ** is carried out. In addition, although research is activating also at the 
society of a related technical field since the membrane formation rate of a-Si is proportional to the square of 
a plasma power line period, there is still no example of a success to large-area-izing. 
[0019] this invention aims at offering the plasma chemistry vacuum evaporationo equipment which is 
markedly alike compared with the former and can attain equalization of thickness distribution, even when 
RF-ization of a supply voltage is attained in view of the above-mentioned conventional technique by making 
electric supply to an electrode into a multipoint electric supply method. 

[0020] Moreover, this invention aims at offering the plasma chemistry vacuum evaporationo equipment with 
which the thickness distribution which was further excellent by considering as the configuration which has 
arranged the impedance converter which connects electrically at these, respectively between two or more 
supplying points which supply the frequency of 30MHz thru/or the 200MHz power for glow discharge 
generating to an electrode, and said power distribution unit is acquired. 
[0021] 

[Means for Solving the Problem] The configuration of this invention which attains the above-mentioned 
purpose is characterized by the following point. 

[0022] 1) A reaction container, a means to introduce reactant gas into this reaction container, and a means to 
discharge said reactant gas out of said reaction container, The anode electrode with a built-in heater which is 
arranged in said reaction container and supports a processed material, It has two or more cathode electrodes 
which countered this anode electrode and were installed, and the power source which supplies the frequency 
of 30MHz thru/or the 200MHz power for glow discharge generating to this cathode electrode. In the plasma 
chemistry vacuum evaporationo equipment which generates glow discharge with the power supplied from 
this power source, and forms an amorphous thin film, a microcrystal thin film, or a polycrystal thin film on 
said processed material front face Provide two or more feeders for vacuums which supply high-frequency 
power to said each cathode electrode, and the power distribution unit which is connected to said each 
cathode electrode through each feeder for vacuums, and distributes said electric supply power equally. 
[0023] 2) A reaction container, a means to introduce reactant gas into this reaction container, and a means to 
discharge said reactant gas out of said reaction container, The anode electrode with a built-in heater which is 
arranged in said reaction container and supports a processed material, It has the cathode electrode which 
countered this anode electrode and was installed, and the power source which supplies the frequency of 
30MHz thru/or the 200MHz power for glow discharge generating to this cathode electrode. In the plasma 
chemistry vacuum evaporationo equipment which generates glow discharge with the power supplied from 
this power source, and forms an amorphous thin film, a microcrystal thin film, or a polycrystal thin film on 
said processed material front face Two or more feeders for vacuums which supply high-frequency power to 
said cathode electrode, Be arranged between the power distribution unit which is connected to said cathode 
electrode through each feeder for vacuums, and distributes said electric supply power equally, and said 
cathode electrode and power distribution unit, and have two or more impedance converters which connect 
with these electrically. 

[0024] 3) It is having considered as the thing of the transmission-line transformer method which combined 
the transformer which the impedance converter's twisted two lead wire at the magnetic substance in 
invention indicated to the above 2, and formed, and the capacitor. 

[0025] 4) It is having considered as the thing of pi circuit system which the impedance converter's connected 
the variable capacitor to juxtaposition to the both ends of a coil in invention indicated to the above 2, and 
was formed in pi mold as a whole. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail 
based on a drawing. 

[0027] Drawing 1 is the general drawing of the plasma-CVD equipment concerning the gestalt of operation 
of the 1st of this invention. In the reaction container 21, as shown in this drawing, while supporting the 
substrate 29 as a processed material, this substrate 29 is supported and the anode electrode 23 having the 
heater for substrate heating which controls temperature is arranged. Moreover, in this reaction container 2 1 , 
it is parallel to the heater 23 for substrate heating, and two or more RF electrodes made from SUS304 for 
generating the glow discharge plasma in 30mm thru/or the field distant 50mm, i.e., cathode electrode 22a, 
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and 22h are arranged. Although only upper cathode electrode 22a thru/or 22d are specified by a diagram, 
cathode electrode of four same sheets 22e thru/or 22h are arranged at each cathode electrode 22a thru/or a 
22d lower part, and cathode electrode 22a thru/or 22h are formed by a total of eight sheets. 
[0028] In said reaction container 21, the reactant gas installation tubing 37, 38, and 39 which introduces 
reactant gas between each cathode electrode 22a thru/or 22h, and the heater 23 for substrate heating is 
arranged. The vacuum pump 28 is connected to said reaction container 21 through the exhaust pipe 27 
which exhausts gas, such as reactant gas in the reaction container 21 . In said reaction container 21, ground 
shielding 40a thru/or 40h are arranged. Such ground shielding 40a thru/or discharge in a part with 
unnecessary 40h are controlled. In addition, the monitor of the pressure in the reaction container 21 is 
carried out by the pressure gage which is not illustrated, and it is controlled by adjusting the displacement of 
said vacuum pump 28. 

[0029] It is SiH4 with each cathode electrode 22a thru/or 22h, and the anode electrode 23. If the plasma is 
generated, radicals, such as SiH3 which exists in the plasma, SiH2, and SiH, will be spread by the diffusion 
phenomenon, and the a-Si film, Microcrystal Si, or the thin film polycrystal Si will accumulate by adsorbing 
substrate 29 front face. In addition, the a-Si film, Microcrystal Si, or the thin film polycrystal Si is SiH4 in 
membrane formation conditions, and H2. Since it is the well-known technique which can form membranes 
by rationalizing a raw material ratio, a pressure, and the power for plasma generating, it is SiH4 here. It 
explains taking the case of the a-Si membrane formation using gas. Though natural, it is also possible to 
form Microcrystal Si and the thin film polycrystal Si. 

[0030] RF generator 24 is connected to each cathode electrode 22a thru/or 22h through coaxial cable 43 for 
vacuums a explained in full detail behind thru/or 43h, impedance converter 61a or 61h, the power 
distribution unit 60, and the impedance matching box 25. 

[0031] Drawing 2 is the electric wiring schematic diagram extracting and showing the electrode and power 
supply section of equipment which show drawing 1 . As shown in this drawing, in this gestalt, the 
multipoint electric supply method which supplies high-frequency power to cathode electrode 22a thru/or 
22h each of eight sheets (there is no special limitation in this number of sheets.) independently is adopted. 
Namely, it sets to the plasma-CVD equipment of this gestalt. Power with a frequency of 70MHz from RF 
generator 24 For example, coaxial cable 41 for vacuums a as an impedance matching box 25, a power 
distribution unit 60, and a feeder for vacuums thru/or 41h, Eight electric power supply terminals 44 by 
which joining was carried out to above-mentioned cathode electrode 22a thru/or 22h thru/or 51 are supplied 
through impedance converter 61a thru/or 61h, current installation terminal 42a or 42d and coaxial cable 
43 for vacuums a thru/or 43h, respectively. 

[0032] Said power distribution unit 60 has the function for it to be constituted by power 2 distributor 62 and 
two power 4 distributors 63 and 64, and to divide the inputted high-frequency power into eight equally, as 
shown in drawing 3 . This power distribution unit 60 can also be constituted combining the transformer for 
high frequency (30MHz thru/or 200MHz), resistance, and a capacitor, although the power distribution unit 
for high frequency generally used can also be used. In this case, it applies to the CVD system concerned and 
will become suitable. 

[0033] Said impedance converter 61a thru/or 61h of things twisted and manufactured so that 2 and a 
transformer winding ratio might be set to 1 to 4 in pre-insulation lead wire at the annular solid 65 made from 
a ferrite as shown in drawing 4 were used in order to take adjustment with a power distribution unit 60, 
coaxial cable 43 for vacuums a or an a [ 43h and cathode electrode 22a ] thru/or an impedance of 22h. The 
equal circuit is as being shown in drawing 5 . As shown in this drawing, concerned impedance converter 61a 
thru/or 61 h are the transmission-line transformer methods which combined the transformer and the 
capacitor. 

[0034] Next, how to manufacture the a-Si film using the plasma-CVD equipment of the above-mentioned 
configuration is explained. First, a vacuum pump 28 is worked, the inside of the reaction container 21 is 
exhausted, and a ultimate vacuum is set to 2 - 3xl0-7Torr. Continuously, it is reactant gas 4, for example, 
SiH, from the reactant gas installation tubing 37. Gas is supplied by the flow rate of 500 - 800SCCM extent. 
Then, high frequency, for example, 70MHz power, is supplied to cathode electrode 22a thru/or 22h through 
an impedance matching box 25, a power distribution unit 60, impedance converter 61a or 61h and coaxial 
cable 43 for vacuums a thru/or 43h from RF generator 24, maintaining the pressure in the reaction container 
21 at 0.05 - 0.5Torr. Consequently, the glow discharge plasma of SiH4 occurs between the cathode 
electrodes 22a-22h and the substrate heating heater 23. This plasma is SiH4. Gas is decomposed and the a-Si 
film is formed in the front face of a substrate 29. However, a membrane formation rate is 0.5 - 3 nm/s 
extent, although it is dependent also on the frequency and output of RF generator 24. 
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[0035] The following table 1 sets the frequency of RF generator 24 to 70MHz using cathode electrode 22a 
shown in drawing 1 and drawing 2 thru/or 22h 3 and shows the result of having formed the a-Si film to an 
area 40cmx80cm glass substrate (trade name: Corning #7059, Corning, Inc. manufacture). Here, membrane 
formation conditions are SiH4. It was quantity-of-gas-flow 800SCCM, pressure 0.3Torr, and high-frequency 



power 700W. 
0036] 
Table 11 










1. 2 


±14% 


61a ~61h &LcDl#£- 


nm/s 






1. 2 


±10% 


61a ~61h *<?4>Jft£- 


nm/ s 





(The power line period of 70MHz, substrate area 40cmx80cm) 

When there is no impedance converter and there are **14% of thickness distribution and an impedance 
converter from the data shown in Table 1 by the power line period of 70MHz, and substrate area 
40cmx80cm, it turns out that the good result which was not able to be realized with equipment is obtained 
**10% of thickness distribution, and conventionally. 

[0037] In addition, if it is less than **10% as thickness distribution in manufacture of an a-Si solar battery, a 
thin film transistor, a photoconductor drum, etc., there will be no engine-performance top problem. 
[0038] According to the above-mentioned example, RF electrode, i.e., cathode electrode, 22a thru/or 22h are 
divided into about size 22cmx22cm. Install two or more them in the same side, and coaxial cable 43 for 
vacuums a thru/or 43h, impedance converter 61a or 61 h, a power distribution unit 60, and an impedance 
matching box 25 are separately minded for power, respectively. It became possible to acquire remarkable 
good thickness distribution compared with conventional equipment and a conventional approach by having 
made it supply from RF generator 24, even if it uses the 70MHz high-frequency power by which difficult ** 
was carried out with the conventional technique. Especially, in the case of 70MHz frequency of RF 
generator 24, **10% of thickness distribution was realizable in substrate size 40cmx80cm. This means that 
the industrial value concerning the productivity drive in the manufacture fields, such as an a-Si solar battery, 
a thin film transistor (TFT) drive liquid crystal display, and an a-Si photo conductor, and low cost-ization is 
remarkably large. 

[0039] Incidentally, when the RF generator 30MHz or more was used with conventional plasma vacuum 
evaporationo equipment, thickness distribution was remarkably bad and was not put in practical use in 
30cmx30cm thru/or the large area substrate beyond about 50cmx50cm. 

[0040] Like ****, the thing of the transmission-line transformer method shown in drawing 4 and drawing 5 
as impedance converter 61a thru/or 61 h is used in the gestalt of implementation of the above 1st. In this 
case, when the output frequency of RF generator 24 was about 70MHz, the very good membrane formation 
condition could be realized compared with the former, but when raising a power line period further, it turned 
out that the plasma generated on the frequency of about 120MHz becomes unstable. Then, as a result of 
repeating an experiment in order to attain stabilization of plasma and to acquire a good membrane formation 
condition also in a high-frequency field about 120MHz or more, by adopting pi circuit system as impedance 
converter 61a thru/or 61h showed that a desired property was acquired. It is the impedance converter which 
connected the variable capacitor to juxtaposition for that equal circuit to the both ends of a coil as the 
impedance converter of this pi circuit system as shown in drawing 7 , and was formed in pi mold as a whole. 

[0041] Drawing 7 is the property Fig. showing the result measured with the CVD system the case where the 
impedance converter of a transmission-line transformer method is used for the reflective power of per input- 
control-power 150W, and at the time of using the impedance converter of pi circuit system. The axis of 
abscissa of this drawing is a power line period, and an axis of ordinate is reflective power. If this drawing is 
referred to, even if it exceeds 200MHz, in the case of a transmission-line transformer method, with pi circuit 
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system, it turns out that reflective power is small enough to reflective power increasing from the hit where 
the power line period exceeded 100MHz rapidly. Incidentally, the one where reflective power is smaller 
means that power is efficiently supplied to the load. 

[0042] In the gestalt of implementation of the above 1st, although the multipoint electric supply method was 
realized by forming a cathode electrode by cathode electrode 22a divided into eight sheets thru/or 22h, it 
does not limit to this. Even when a cathode electrode is formed using a ladder mold electrode, a multipoint 
electric supply method can be realized, and the same operation and effectiveness as cathode electrode 22a of 
the division form in the gestalt of the 1st operation thru/or 22h can be acquired even in this case. 
[0043] Then, the CVD system using a ladder mold electrode is explained as a gestalt of operation of the 2nd 
of this invention. Drawing 8 is the electric wiring schematic diagram extracting and showing the electrode 
and power supply section in the CVD system which used the ladder mold electrode. It is the same as that of 
the electric wiring schematic diagram this drawing's corresponding to drawing 2 of the gestalt of the 1 st 
operation, and showing other configurations in drawing 2 except for the polar zone. Then, the same number 
is given to the same part as drawing 2 , and the overlapping explanation is omitted. 
[0044] As shown in drawing 8 , eight electric power supply terminals 71 thru/or 78 are distributed and 
arranged in the ladder mold electrode 70 in this gestalt in the location where the surface and the lower side 
correspond, and the high-frequency power from RF generator 24 is supplied to each electric power supply 
terminal 71 thru/or 78 through an impedance matching box 25, a power distribution unit 60, impedance 
converter 61a or 61h and coaxial cable 43 for vacuums a thru/or 43 etch, etc., respectively. Here, a thing is 
sufficient as impedance converter 61a thru/or 61h in any of pi circuit system shown in the transmission-line 
transformer method or drawing 6 shown in drawing 5 . At this point, it is not different from the gestalt of the 
1st operation at all. In the case of high-frequency power about 120MHz or more, the thing of pi circuit 
system is suitable at the same reason. 

[0045] Also in the gestalt of this 2nd operation, the a-Si film can be manufactured in the same mode as the 
gestalt of the 1st operation. The same is said of the membrane formation condition in this case. 
[0046] Although the gestalt of the above-mentioned 1st and the 2nd operation is related when constituted as 
the aggregate of the small electrode which divided the cathode electrode into plurality (gestalt of the 1 st 
operation), and when it constitutes as a ladder mold electrode (gestalt of the 2nd operation), of course, it is 
not necessary to limit the cathode electrode concerned to these. In short, if it enables it to supply electric 
power to two or more points of a cathode electrode from the power supply section of a multipoint electric 
supply method, there will be no limitation special to the class of electrode. 
[0047] 

[Effect of the Invention] According to this invention, as explained to the detail with the gestalt of operation 
above The RF electrode for discharge, Namely, [ whether a cathode electrode is divided into two or more 
small area electrodes, and each smallness area electrode is arranged in 1 flat surface, and ] Or it considers as 
a multipoint electric supply method using the ladder mold electrode which has two or more feeding points. 
By supplying the high-frequency power which an RF generator (30MHz thru/or 200MHz) outputs to each 
cathode electrode through an impedance matching box, a power distribution unit, an impedance converter, a 
current installation terminal, and the coaxial cable for vacuums The effectiveness that the good thickness 
distribution whose homogeneity improved remarkably is acquired compared with the conventional 
technique is done so. 

[0048] Since the application as the manufacture approach of Microcrystal Si and the thin film polycrystal Si 
has the effectiveness like **** as for the plasma-CVD technique of using the RF generator of not only a-Si 
thin film application but 30MHz thru/or 200MHz class, the utility value on industries, such as a solar 
battery, a thin film transistor, and a photoconductor drum, is remarkably large. 

[0049] Moreover, when an impedance converter is prepared, equalization of thickness distribution can be 
attained further. And at this time, by using the impedance converter of pi circuit system, the stable plasma 
can be made to generate and it becomes possible in a RF field about 120MHz or more to be efficient and to 
form conventionally, the thin film of a request in the RF field made impossible. 
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